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(57) ABSTRACT

In various examples, audio alerts of emergency response
vehicles may be detected and classified using audio captured
by microphones of an autonomous or semi-autonomous
machine in order to identify travel directions, locations,
and/or types of emergency response vehicles in the envi-
ronment. For example, a plurality of microphone arrays may
be disposed on an autonomous or semi-autonomous
machine and used to generate audio signals corresponding to
sounds in the environment. These audio signals may be
processed to determine a location and/or direction of travel
of an emergency response vehicle (e.g., using triangulation).
Additionally, to identify siren types—and thus emergency
response vehicle types corresponding thereto—the audio
signals may be used to generate representations of a fre-
quency spectrum that may be processed using a deep neural
network (DNN) that outputs probabilities of alert types
being represented by the audio data. The locations, direction
of travel, and/or siren type may allow an ego-vehicle or
ego-machine to identify an emergency response vehicle and
to make planning and/or control decisions in response.

REGEIVE AUDIO DATA GENERATED USING A PLURALITY OF
MICROPHONES OF AN AUTONOMOUS MACHINE
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EXECUTE AN ACOUSTIC TRIANGULATION ALGORITHM TO
DETERMINE AT LEAST ONE OF A LOCATION OR A TRAVEL
DIRECTION OF AN EMERGENCY RESPONSE VEHICLE
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GENERATE A MEL-SPECTROGRAM
B306

}

APPLY FIRST DATA REPRESENTATIVE OF THE MEL-
SPECTROGRAM TO A CRNN
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COMPUTE, USING THE CRNN, SECOND DATA
REPRESENTATIVE OF PROBABILITIES FOR A PLURALITY OF
ALERT TYPES
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BASED AT LEAST IN PART ON THE PROBABILITIES,
DETERMINE A TYPE OF THE EMERGENCY RESPONSE
VEHICLE
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PERFORM ONE OR MORE OPERATIONS BY THE
AUTONOMOUS MACHINE BASED AT LEAST IN PART ON THE
TYPE, THE LOCATION, AND/OR THE TRAVEL DIRECTION OF
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